Overexpression of 5-HT2B receptor results in retinal dysplasia and defective ocular morphogenesis in Xenopus embryos.
In vertebrates, eye development comprises inductive and morphogenetic events that are finely regulated by the coordinated action of many intrinsic and extrinsic factors. Recent evidence suggested that neurotransmitters could be enumerated by the extracellular signals contributing to the retinal and eye development. We showed that, among these neuromodulators, serotonin acting via the 5-HT2B receptor, is involved in the control of retinoblasts proliferation and survival in Xenopus embryogenesis. To further clarify the role of 5-HT2B receptor in ocular development, we performed a gene gain of function analysis in vitro and in vivo in Xenopus embryos. We confirmed that 5-HT2B overexpression is per se sufficient to promote cell proliferation in a neuroblastoma cell line. The in vivo experiments revealed that an over serotonin signaling, via 5-HT2B receptors, resulted in the formation of eyes with an irregular form, position and orientation. Interestingly, we showed 5-HT2B gene expression in periocular mesenchyme that represents a key signaling center required for a correct eye morphogenesis. Moreover, the 5-HT2B receptor overexpressing retina, displays a disorganization of the typical laminar structure with the presence of retinal cells scattered in ectopic positions or forming rosette like structures. On the whole our data support the idea that serotonin signalling has to be finely regulated during eye development to allow a correct retinogenesis and may participate in the correct orchestration and synergism of all the factors and events that regulate eye morphogenesis in ocular and periocular tissues.